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Abstract of JP 5286973 (A) 

PURPOSE:To obtain a novel compound which is 
useful as an antianxiety agent, a narcotic antagonist 
or a cerebral function activator because it has high 
affinity to benzodiazepine receptor. 
CONSTITUTION :A compound of formula I [R is 
(substituted) aryl, (substituted) aromatic heterocyclic 
ring; ring A is an alicyclic ring of 5 to 9 members], 
for example, 2-(3-isoxazolyl)-1 ,6,7,9- 
tetrahydroimidazo[4,5-d] pyrano[4,3-b]pyridine. The 
compound of formula I is obtained by reaction of a 
compound of formula II with an acylating agent such 
as benzoyl chloride in a solvent such as pyridine 
followed by ring-closing reaction of the resultant 
compound of formula III. 
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1 




(I) 
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1,2, 3-^7 v77U;k l,2,4-^7v77UJk 1,2,5- 
?7z?7VV)V* 1,3, 4-^7 v77U;k OX?7? 

77UJk 7U;k ^>77»j;k 7-x-;k "07? 

7;i/+;k kHn^x 7;to*-x rt;ktf*S/, xx 
(7;vn*->*;i/*x;k 7^;V3+v^;i/3px^ 
») , ->77, 7^a */fcb<fcU?«ft7£A t 
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-1 0 Omg^fctK dn^l-5lEllC^SIL/Tg4Tn 

RET***, 2in6fcJ:oT*36W©IBHttl8^n4 
tCTttftK *««l-3 6tt±Efi«*l»cS^< 
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E t : X?)V 
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5 0t«T3. 5R»niDiR'r«. Stt««EES£lx 

fitefitl/TBWft^* (I a - 1 ) <Z>ifi®j£5 9 5mg* 




NH 2 

Oft"" 1 



(Ia-l) 



* mm : 8 5 %) £H5 0 HA:292-29 9t: 
[0 0 3 8] S*»«r« (%) Ci6Hi 6 N 3 Cl^LT 
fr&M :C, 67.24; H,5.64; N,14.70; CI, 12.41 
:C, 67.11; H,5.83; N,14.63; CI, 12.33 
10 NMR (dc-DMSO) 6 : 1.82 (4H, br. s) ; 2.64 (2H, b 
r.s); 2.73 (2H, br. s) ; 7. 23-7.40 (5H, m); 8.30 (lfl, 
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[0 0 3 9] ggj60H2-6 
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Ula) 

it&m (iiia) *tt%fmtLxfmmtmmz 

la-2 (R = 4-^nn7xn;i/) : GaS«2) 
MA: 3 1 2-3 1 9<C (##) 
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HA: 3 3 4-3 3 7<C 

NMR (D2O) 6 : 1.86 (4H, m) ; 2.70 (2H, n) ; 2.78 
(2H, m); 7.03 (1H, m);7.34 (1H, m); 7.64 (IE, 
8.30 (1H, s) 
[0 0 4 1] Ia-4 (R=3-fX^) : Q 
4) 

HA: 3 3 1 -3 3 4<C 

NMR (D2O) 6 : 1.88 (4H, m) ; 2.76 (4H, m); 7.13 

NH 2 




HC I 



(la) 



2DXQE, m); 7.47 (1H, m);7.79 (lfl, m); 8.35 (lfl, s) 
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5) 

HA: 288-29 2<C (5MS) 
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8.51 (lfl, s) 

[0 0 4 3] Ia-6 (R=3-*^-5-*7:** 

*vru;» : (*m«I6) 

HA:272-28 0t; (iWS) 
^ NMR (DMSO) 6 :1.91 (4fl, br.s); 2.41 (3H, s) ; 
3.11 (4H, br.s); 3.42 (1H, br.s, NH); 7.57 (1H, 
s); 9.29 (1H, s) 

[0 044] jOBW7^1 2 

[ft 12] 



HN 




(nib) 

its® (i 1 ib) zmmntvxnmmitmmz 

Ib-l (R = 4-^DD7x^) : (*18«7) 
HA: 2 9 1 -2 9 7«C (iffi) 
NMR (D2O) 6 : 3.17 (2H, m) ; 4.20 (2H, m); 4.86 
(2H, s); 6.99 (2H, d);7.34 (2H, d); 8.63 (IB, s) 

[0 0 4 5] Ib-2 (R = 2-^X-;W : 
8) 

HA: 285-28 8<C (##) 

NMR (DMSO) 6 :3.16 (2H, t); 3.40 (1H, br.s); 

4.08 (2H, t); 5.12 (2H,s); 7.34 (lfl, m);7.97 (lfl, 




• HC L 



(Ib) 



40 b); 8.39 (lfl, m); 9.16 (lfl, s) 

[0 0 4 6] Ib-3 (R:3-W-W : (^Jg^J 
9) 

HA: 3 0 0-3 0 6<C (ftB) 
NMR (D2O) 6 : 3.06 (2H, t); 4.16 (2H, t); 4.92 
(2H, s); 7.28 (lfl, m) ; 7. 51 (1H, m); 7.95 (1H, m); 
8.63 (lfl, s) 

[0 0 4 7] Ib-4 (R = 2-7U;W : 1 
0) 

HA: 2 7 0-2 7 4<C (##) 
50 NMR (DaO) 6 : 3.13 (2H, m); 4.19 (2fl, t); 4.98 
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(2B, s); 6.72 (IB, a); 7. 20 (1H, o); 7.79 (IE, s); 
8.77 (IE, s) 
[0 0 4 8] Ib-5 (R=3-^^;i/- 

: mm \ n 

2 6 6-2 7 2*: (##) 
NMR (D»0) (5 :2.42 (3B, s) ; 3.24 (2H, t); 4.24 
(2E, t); 5.10 (2H, s);7.11 (IB, s); 9.05 (IE, s) 
[0 0 4 9] lb- 6 (R:2-KU$W) (2:£&* 

^^iT (lie) 

K&m (i 1 1 c> ztimmntLTmrnmi tmm\z 

Ic-l (R = 7x-JW : (*Jfi«13) 

253-25 8*0 (##) 
NMR (DMSO) 5 : 1.72-1. 96 (6B, m); 3.01 (4B, m); 
7.31-7.59 (5H, m); 8.30 (IE, s) 
[0 0 5 1] Ic-2 (R = 4-^DD7x-W : 

&mm 4) 

H^: 298-32 Or (#») 

NMR (DMSO) 6 : 1.68-1. 92 (6B, m) ; 3.33 (4B, m); 
7.72 (2E, d); 8.44 (31, d); 9.06 (IE, s) 
[0 0 5 2] Ic-3 (R = 2-^X-;W : &JS0II 

15) 

Sfi^: 2 7 1 -2 7 4X: 

NMR (D*0) 6 : 1.72-1.96 (6H, n); 3.03 (4E, id); 
7.07 (IE, t); 7.52 (IB, d); 7.66 (IB, d); 8.23 (1 
B, s) 

[0 0 5 3] Ic-4 (R=3-fX^W : (^jjfi^J 
16) 

Bt&:264-271 < C 

NMR (IfcO) 6 : 1.74-1.99 (6B, m); 3.07 (4B, m); * 

NH 2 

ccy" ! 



16 



**) : (ami 2) 

H£: 2 6 5-2 8 1TC (##) 

NMR (D2O) 6 : 3.13 (2B, t); 4.19 (2E, t); 5.00 

(2B, s); 7.58 (IE, m); 7. 95-7. 97 (2E, ■); 8.63 (IE, 

d); 8.68 (IB, s) 

[0 0 5 0] aSflHl 3-1 9 

Ut 13] 



EN- 




EC I 



(Ic) 



^7.37 (IE, n); 7.52 (IE, m) ; 8.03 (IE, m); 8.40 (1 
B, s) 

[0 0 5 4] Ic-5 (R=2-7U;W : 1 
7) 

8^C:250-261t: (}ffi) 
NMR (DzO) 6 : 1.75-1.99 (6B, m); 3.10 (4B, n); 
6.74 (IB, n); 7.24 (IE, m); 7.82 (IE, d); 8.52 (1 
20 E, s) 

[0 0 5 5] Ic-6 (R=3— fy****/U*) : 
Gdim 8) 
j5*£: 1 9 1-1 9 3«C (##) 
NMR (D2O) 6 : 1.78-2. 02 (6E, in); 3.24 (4E, n); 
7.15 (IE, a); 8.86 (IB, s); 8.96 (IB, m) 

[0 0 5 6] Ic-7 (R=3-;*^-5— f y** 
»!/U;» : (**«19) 
1R£: 2 4 3-2 6 Ot: (#«) 
NMR (D2O) <5 : 1.77-2.03 (6B, m) ; 2.43 (3B, s); 
30 3.23 (4B, m); 7.14 (IB, s); 8.84 (IB, s) 
[0 0 5 7] gliS0i|2 0-2 4 
Mfcl 4] 



HN 



N 



(ild) 




fl:^ (i 1 1 d) zmmmt\sT%mm\ tnmz 
id-i (R=3--f y***yujw : mmw2 40 

0) 

8^:252-25 6^ (##) 

NMR (D2O) (5:2. 4 6 (2H, m) ; 3. 

2 7 (2H, t) ; 3.3 1 (2H, t) ; 

7.0 9 (1 H, m) 8. 9 4 ( 1 H, 
m) ; 8.9 5 (1H, s) • 
[0 0 5 8] Id-2 (R=3-**^-5-'f y** 

vvvm : mum i) 

MM: 290-29 3V (iWW 



(Id) 

25 (2B, a); 3.30 (2B, m);7.05 (IB, s); 8.91 (IB, 
n) 

[0 0 5 9] Id- 3 (R=2-fcTUSW : (Mmm 
22) 

MM: 242-25 61C (#*) 
NMR (fcO) <5 : 2. 38 (2B, m); 3.17 (4E, t); 7.67 
(IB, ■); 8,00-8.12 (2B, 1); 8.67 (IB, m); 8.76 (1 
H. s) 

[0 0 6 0] Id-4 (R = 4-^h*y7xZJW : 
3) 

MM: 3 0 9-3 1 6<C 

NMR (D*0) <5 :2.45 (2B, ■); 2.86-2.99 (4B, m); 



NMR (D 2 O) 6 :2.42 (3H, s); 2.45 (2B, 1); 3. 50 3.69 (3B, s) ; 6.54 (2E, d); 7.19 (2B, d); 8.30 (1 
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17 



18 



H, s) 

[0 0 6 1] Id- 5 (R = 4-^f^7x^;W : 

ha: 3 3 or tsm 

NMR (DaO) (5 :2.18 (3H, s); 2.22 (2H, n); 2.88 
(4H, ■); 6.92 (2H, d);7.19 (2H, d) ; 8.25 (IB, s) * 

NH2 

o^A/ NHz 

(nib) 

3,4-y7a/-7,8-yt:FD-5H-lf7/ 
[4,3-b] KU5?> (I I lb) (#^#J 1 KT£ 
/£) 5. 8 8 g^^WM7$ 0illC}§#?£ 
ttT* fcftTKTigftS-- f y**1f\/U;M.43g 

#U NUX^P7a>4. 7ml^iDATJE{cmW}f 

ft % Bnn a - -f V 7 n / v - jl* £ Pi£r 



* [0 0 6 2] S58fiW2 5 
2- (3->fy^»!/'JJW - 1, 6, 7, 9 
bJjPrfJ^/ [4, 5-d] b?7/ [4,3-b] gU 
2> (I b-7) 
[ft 15] 



•07 



HN~~j| — j 



N 
I 

0 



(Ib-7> 



20 



ftLTft' 



(I b-7) 5. 7 6 g 

NH 2 

0 / vV NH 2 



7 4%) ^ 



: 3 4 5-3 4 7X: (# 



[0 0 6 3] 7C*»Sf« (%) Cn&aNifofcl/r 
BUM : C, 59. 50; H,4.16; N,23.12 
: C, 59. 33; H, 4. 23; N, 22. 91 
NMR (de-DMSO) 6 : 2.98 (2H, t); 4.05 (2H, t); 
5.01 (2H, s); 7.23 (1H, d); 8.83 (1H, s); 9.21 (1 
H, d) 

[0 0 64] mMW2 6 

2- (5-^ V^»»\/UJW - l t 6,7 t 9-rh7 
bjjp^ [4, 5-d] bf?/ [4,3-b] tfU 
v> (I b-8) 
[ftl6] 



nib) 




5->f y**i^/-;fcfr;w$>»2 6 4mg^+w? 

4ml(C^«b, OmT^jb^-^2 7 2mg^fST 30 

u e&&?3 o#ra«*m>. c<D««Kft&tt (i 

I lb) 3 5 0mg£Jn;LT, 4P#IW«#bfc0^ Kfc 
7 7>{-T?8iU ffift*^I/>-**/-^ (3 0 : 

i) &$i8ai<ftz±im***;-)v-&nx?)W 

SWBfiLTfcS* (I b-8) 1 7 Omg (JR* : 3 3 

%) ^MitLTlS, : 3 2 9 - 3 3 3X:+40 



{ Ib-B) 

* «H» 

[0 0 6 5] 7C**«f« (%) Ci2HioN4 0 2 -l/3H20i:L 
T 

M-JM : C, 58. 06; H, 4. 33; N, 22. 57 
^ffllffi : C, 58. 06; H,4.35; N,22.42 
NMR (de-DMSO) 6 :2.99 (2H, t); 4.05 (2H, t); 
5.01 (2E, s); 7.22 (1H, d); 8.82 (1H, d); 8.84 (1 
H, s) 

[0 0 6 6] mfaM2 7 

2-7x^-1, 6,7,9-fh7bHa-f^^/ 
[4, 5-d] MvJ [4, 3-b] M U£> (I b- 
9) 



[ft 17] 




NH» 



N (lib) 




HC 1 
( Jb-9) 



ft£«l (I I lb) 4 0 0«££ja«»3 4 7Bg£#»J 

'j>»6 gicjgAU 1 3 ot:©fSS±"C5fifMiiD«k , r 



5%y^y-^/^oo^;i/AT^ai$n^4^ 

y-;^^HteSUTBWft'&«l (lb- 9) 5 5 9mg 



^^/-;W/^nn*Jl,ATttffl-rs. igfgi<h»ffl$3£ 50 OR* : 8 9%) £efiJg&£L"a#S. ItjSL : 2 6 9 



-1064— 



(11) 



®B§¥5-2 8 6 9 7 3 



19 



20 



-2 8 6^ (4MB 
[0 0 6 7] NMR (DMSO) 6 : 
3.17 (2H, t); 3.42 (IE, br.s); 4.09 (2H, t); 5.16 
(2H, s); 7.62-7.66 (3H, m); 8.35-8.44 (2H, m); 9.2 
4 (1H, s) 

7E*##Tfi <%) CisHisOfo-HCl^LT * 

O^V^^NHCO-^p 



*ftgfi:C,62.61; H.4.90; N,14.60; CI, 12.32 
5&ifi:C,62.67; H,5.01; N, 14.80; CI, 12.38 

[0068] 2 8 

( i b - 7 ) (Dwr^^m 



[ft 18] 




(H2 b) 

y***^u^T5y truv> (i 1 2 b) (##« 

2T^S) 2 6 0ig*X5 1 l/>jfU.3-;P4illrJlPjt 

fe». *ffflT*B#£»»bTfc'&4& (I b — 7) 2 0 
6mg (JR»: 8 5%) ^IMitLT^. 

ftt-SUfc. (I b-7) OTEOtttt* 

[0 0 6 9] (1) : 18^3 2 1 -3 2 5T3 



(I b-7) 

^SlSJfi : C, 40. 05; H, 4. 19; N, 15. 39 

[0 0 7 1] (3) **>X**>WK:«jat2 19- 
2 2 21C (53*) 

7C*#«T« (%) CuHu!lt06S*l/3Bi0fcbT 
H-JHI : C.45.35; H,4.29; N, 16. 21; S,9.31 



20 



Tt^ftftm (%) CnHiiN40.Cl-l/4&0tLT 
ff-JMt : C, 50.89; H.4.09; N.19.78; CI, 12.52 
*8HI:C,50.90; H,4.13; N.19.50; CI, 12. 38 
[0 0 7 0] (2) U>K£: !Kj£2 3 9- 2 4 IT; 

TL^Vtm (%) C^Hia^OeP-tLOtLT 
W-JMI :C,40.23; H,4.22; N, 15. 63 



X30 



nhco-J! !1 



U2e) 



Htt : C, 4 5. 1 7 ; H, 4. 1 6 



N, 1 



6. 19 ; S, 9. 5 6 

[0 0 7 2] (4) V : 3 3 1-3 3 6 

r kmp) 

7C*»WM (%) Ci e Hi 4 N 4 Oe <hLT 
ff-SM:C,53.63; H,3.93; N.15.63 
: C, 53. 73; H, 3. 93; N, 15. 62 
[0 0 7 3] £»W2 9 

2- (3—tV**VWM -7,7-^*3^-1 
H— f [4, 5 -d] ->^P^>^ [b] bfUv 

> (I e- 1) 
Hfcl 9] 




* HC I 



4-r^y-3- (3-^y^+u-7U^7^ y) - 

6, 6- 9 J*5-fr 9 s9w<>9 [b] eU5?> (112 
e) 2. 0 5gfcX^l/>^U3~;P2 lBl&jSfljtT. 
.150^3. 5 P^Mt^. &j«£«£S£LT|| 

«*u «ft*?w>-**y-* (3o/i) tsui 
sn**]*«£**/-;wc»&>u ***-;H4Jfiit 

£jD;lT{fc£«3 (I e- 1) 1 . 9 0 g (« 

m : 8 2%) : 2 7 0 - 2 7 2*C 

[0 0 7 4] yc*#*Ht (X) CnHisfoOCltLT 
ttJttl : C, 57. 83; H, 5. 19; N, 19. 26; CI, 12. 19 



*jMt:C,57.53; H.5.31; N,19.09; CI, 12.31 



s) ; 
(2H, 
3 4 (1 



NMR (de-DMSO) 6:1.26 (6H, 
3.0 8 (2H, s) ; 3.12 

s) ; 7.4 0 (1H, d) ; 9. 
40 H, d) 

[0 0 7 5] %mM3 0 

2- (3— f y^»»7U;v) 

^-6, 7, 8,9-f F7hHn-lH--f^V 
[4, 5-c] f7f'Jy> (I g-1) 
[ft 2 0] 



—1065— 



♦ 



21 



I II J 



NH, 
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5 nltS* U 0X:\ZXmk?'*-)V2 8 8mg£«T 
U KII?3 0MI^ e 3,4-y7>;-6 

-xh*~>;*7;i/#-;i/- 5, 6,7,8-f h^tHa 

[1,6] t7f'Jy> (I I 1 g) (###J3T£ 
JG© 5 2 Omg^JnxT, 4fif«t^ 

ks^u 1 5 o , cT4^rfljn^-r^o 

-KTlMtU WCt^Vy-W J-)\t (5 0:1) 

NH 2 

N (nif) 



♦ f&HLTfc'&ft (Ig-1) C0*gS4 1 Omg (iR*: 6 
0 %) £#5. Hjft : 2 7 1 - 2 7 3<C 
[0 0 7 6] 7C*»«f« (*) Ci 5 fii S N 5 03 i:bT 
fHHB:C,57.50; H.4.82; N.22.35 
i0 $mm : C, 57. 47; H, 5. 02; N, 22. 25 

NMR (de-DMSO) 6 :L24 (3H, t); 2.99 (2H, t); 
3.79 (2H, t); 4.13 (2H, q); 4.90 (2H, s); 7.28 (1 
H, d); 8.82 (1H, s); 9.22 (1H, d) 
[0 0 7 7] 1 

2- (3--f V^ityUJl/) - 1, 6, 7, 9-fh7 
bHD-f SjTV [4, 5-d] gjj^z2 [4, 3-b] 
h!Uv> (I f-1) 
[ft 2 1] 



HN — 1| ■ N 



(I f-1) 



ft^* (I I 1 f) £tfi^feg£LTIfe!&^2 6tH» 3K4.13 (2H, s) ; 7.24 (1H. d); 8.81 (1H, s) ; 9.21 (1 

H, d); 13.76 (1H, br.s, NH) 
[0 0 7 8] S6»W3 2 

2- (3->fV^^/U;W -6,7,8,9-fh7 
bFD-lH-f^^; [4, 5-c] =fr/U> (la 
-7) 
Mfc2 2] 



K&fcStfatfl^'&l (I f-1) *tft^tl6. Ht^: 

2 5 3 -2 5 5*C (##) 

7C*»Wfi (%) Ci 2 HioN40S-l/6H20<!:bT 

IHM : C, 55. 16; H.3.99; N.21.44; S, 12.27 

*»M:C,55.17; H,4.21; N.21.23; S, 12. 05 

NMR (ds-DMSO) 6 :3.04 (2H, t); 3.20 (2H, t); X30 



NH 2 



NH a 
(I la) 



(i 1 1 a) *\mmwt.\sx%%m2 s twgk 

\zRfctt% bfc&m (I a- 7) i>m*>ftZ* 
2 2 2-2 2 5^ 

7U?£#flT<I (%) GaHiifoOtLT 

ftgffi : C, 63. 41; H, 5. 18; N, 22. 75 

%Mm : C, 63. 42 ; H, 5. 18 ; N, 22. 48 

NMR (d 5 -DMS0) 6 : 1.86 (4H, m); 2.92 (2H, m); 

2.99 (2H, m); 7.22 (1H, d) ; 8.75 (1H ( s); 9.19 (1 

H, d) 

[0 0 7 9] 3 3 

2- (3— fV^»yu;W - lH-^>^/ [4, 
5-d] S/»a^>^ [b] lfUy> (I d - 1 ) 

(I I Id) *l«58IH»tbT*lt«2 6t|a|* 




(Ia-7) 



fcR*3tt*;:fcKcfcDfc£» (Id-l) a 
£ : 2 5 0-2 5 5*C 

tg*#SHI (X) CumoN4 0*l/3Hi0tbT 
BUM : C.62.06; H.4.63; N,24.12 
40 Hifflffl:C,61.97; B.4.61; N.23.97 

NMR (ds-DMSO) 6 : 2. 18 (2H, id); 3.02 (2H, t); 
3.14 (2H, t); 7.25 (1H, d); 8.77 (1H, s); 9.22 (1 
H, d) 

[0080] mnms4 

2- (3--fVt»WJM - 6,7,8,9-fh7 
bFD-lH--f^7 [4, 5 -c] t7f'Jy> 

(I g-2) 

[fC2 3] 
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(13) 



HN 



24 




ftffi¥5-2 8 6 9 7 3 



( Ig-2) 



%mmz omzntcit&to n g-n 4 9 0ng&2 
$%%fc*nm/&imwL2 5iiichi^t> 7o<ct?5 

®r)£U 7;i^^#7A*PTh^7^-fCT*SS 

*r*. (10:1) frzmm 

2 n S £ * * 7 - SJKx^ Jl* & S*£ it L T 

(I g — 2) 3 3 5mg (iR$: 8 9%) 
St^ : 2 7 8-2 8 1*C (##) 

[0 0 8 1] TC^flfit (%) Cn&iNsOihLT 
ft3¥fi : C, 59. 74; H;4.59; N.29.02 
Hal® :C, 59. 54; H.4.71; N,29.31 
NMR (d*-DMSO) 6 :2.87 (2H, t); 3.10 (2H, t); 
4.15 (2H, s); 7.21 (IB, d) ; 8.76 QH, s) ; 9.18 (1 20 
H, d) 

[0 0 8 2] $mM3 5 

2- (3— f VttWjM -8 -71?^- 6, 7, 
8, 9-fh7hKP-lH-^$^; [4, 5-c] ± 
7f'Jy> (Ig-3) 

WfE^Jg^T^en^^ (I g-2) 9 5n«£ifrfc 

b>ri^fflgIiLT7i:^M:£& (I g-3) 68mg 50 

mm : 6 1 %) 
Bt*: 2 3 6-2 4 Or 
7Ul£##HI (%) Ci4Hi3N 5 02-l/4H20tbT 
ftSte :C, 58.43; H.4.73; N,24.33 
£8iffi:C,58.52; H.4.62; N,24.20 
NMR (ds - DMSO) 6 :2.52 (3H, s); 3.31 (2H, t); 
3.96 (2H, t); 5.35 (2H, s); 7.13 (lfl, d) ; 8.57 (1 
H, d); 8.99 (IE, s) 

[0 0 8 3] 306093 6 

2- (3 ->f V^fr-ftl/lUM -8-7^-6,7, 40 
8, 9-fh7bKn-lH--f^^; [4, 5-c] j; 
7f'Jy> (I g-4) 

£«0!l3OT»£nfcfc£« (I g-l) 6 8 0ng£x 
hyt HP77>1 2 OillcMJfU *3WfcU?9A7 
jl^x?A3 3 0«*»AT6«IBBtr*. E«K« 

T£fiT3 0#«#fS- frHUUftfcHMU 

-iCTfcSU ^^^U>-^^/-;U (5 0/1) 
*6*USn«*««ftMICT»lLTftft« (I g 50 



-4) tf>ifi&ifi3 4 Omg (B» : 5 3%) *f»5. M 
A: 2 4 3-24 7<C (##) 
7G*#ffr{t <K) CiaHisNsOCl-foOtbT 
tHf«:C, 45.09; H,4.94; N,20.22; CI, 20. 48 
^fflfirC, 45.07; H.5.07; N,19.95; CI, 20. 75 

[0 0 84] mm I 

3, 4-x7^y-5, 6, 7, S-f-hyh Kp*/ U> 
(Ilia) gfr&fifc 

(1) 3-7*7-5,6, 7, 8-rh7t:PP»y U 
> X 

3-XhD-5, 6, 7, 8-fh7kHD^/'J> (B 
ul 1. Chem. Soc. Jpn. 63S (1 99 
0) »2 8 2 0HE«©*ttfcT^*) 15.8g£5 
X/t9S^AjK*l. 6g^^;^3 0 Onl£B« 

yntf;i.x-x;^^Sil6a'r^i:«Hft:^*i. 12. 

7 6 g («» : 9 7 X) mtLTf^nSo HA : 
9 7-9 8t: 

[0 0 8 5] (2) 3 - HJjyPPT-fe^TS/- 
5, 6, 7 > 8-fh7bKD^'J> 2_ 

(1) T»6nfcflS^*i 1 2. 6 9g£HJX^7 
*>2. 4ml£8Mfc*^U>l 3 OilfcHDAT, 
#TKIJMfchy#Pn7-W\n'l 0. SmKDEfc *?t/ 
>3 0Ml*iKS:7»ra^tT*T1-^ EJS*&£fifc 

^ >t^w$ nstjjWiaiif^ s sea bx 

gHft^* 2, 2 4 . 2 1 g ( B# : 9 6 %) Zfefkt 
bX®£. St&: 1 5 7 - 1 5 91C 
[0 0 8 6] (3) 3-hU^PD7tf;i/7^y- 
5,6, 7,8-fb7bHD»;U>- 1 -t^>H 
_3 

(2) T»6nfcflS^«2. 2 4. 0 3g^mit^U> 
4 0ilfc»3^U £fi£X8 OXm-^PDUIfS 
2 1. 2 g£JUAT4 5#|8]«#1-£. 

vyntf^x-x/u^jDAT, fes^aK-r^tssft 

Sft3_2 5. 0 6 g (B* : 9 9%) ifi%gkt\sT%*> 
tl£. »j£:244-24 6 , C (##) 
[0 0 8 7] (4) 3-7^y-4-xho-5, 6, 
7 > 8-fh7kHP^y , J>-l-t^>H 4 



(14) 

25 

o) Tft&n&fc£4&3 i . o o g i&mm (d= 

1.5 2) 5. 0ml*jD^T5 51CO»JSCT5WfWlt» 

-fV^nAy-;^6S«abT8!Hft'&*4. 5 2 5m 
g OK*: 7 8%) £&^&&ft<hbT#£o UA: 1 
9 9-2 0 it: 

[0 0 8 8] (5) 3, 4-y7$;-5, 6, 7, 8-7 1 
h7bKa*/U> (I I 1 a) 
(4) T#Shfcfc£*4 5.0 0g^7^7^ 

sts. 5%^^y-;u/^DD^;uAT^ai^n^^ a? 

Ila) 3.37g (JK* : 8 6 %) fcfcliftt 

ur#e>n UjS : 1 6 9 - 1 7 ot: . 

7C*»Srtt <%) C 9 Hi 3 N3^LT 

Mfftt : C t 66.22; H,8.03; N,25.75 

KM :C,65.93; H,8.00; N,25.50 

NMR (de-DMSO) 6 : 1.68 (4H, a); 2.38 (2H, t); 

2.54 (2H, t); 4.26 (2H, s, NH); 4.97 (2B, s,NH); 

7.47 (IB, s) 

[0 0 8 9] ®m\ZLTfc£®J (I I 1 bh ( I I 1 30 
c) %>&tf (I I 1 d) (I I 1 b) :H 

jftl 9 6- 2 0 0t: (##) 
7G*#*rtt : CeHufoO-HiOfcLT 
tfW«:C, 52.45; H.7.15; N.22.94 
^ifflffi : C, 52. 18; H, 7. 08; N, 22. 71 
NMR (CDC 1 3 ) 6 : 2.88 (2H, t); 3.05 (2H, br.s); 
3.84 (2H, s); 4.00 (2B, t); 4.63 (2H, s);7.87 (IB, 

s) 

[0 0 9 0] (IIlc) :MjSl 67-168^ 
S*»«ftt (%) CioHisNa^LT 40 
H-g[ffi:C,67.76; H.8.53; N.23.71 
*SB«:C,67.76; H,8.48; N, 23. 47 
NMR (d 5 -DMSO) <5 : 1.48-1.74 (6H, n); 2.58 (2H, 

m); 2.70 (2H, n); 4.26 (2H. s, NH); 5.02 (2H, s, 
NH); 7.36 (1H, s) 

[0 0 9 1] (I I Id) :KjSU 9 0- 1 9 31C 
S*»«f« (%) CsHnNitLT 
ff-gffi:C,64.40; H.7.43; N. 28- 17 
£S« :C,64.43; H.7.37; N.28.02 
NMR (de-DMSO) 6 : 1.94 (2H, m); 2.61 (2H, t); 50 



8 6 9 7 3 

2.63 (2H, t); 4.26 (2fl, s, NH) ; 5.08 (2H, s.NH); 
7.43 (IB, s) 
[0 0 9 2] #^gjl2 

4-7S/-3- (3^TVj^VjJJj 7^7- 
7, 8-vhKD-5H-t: 0 7;[4, 3-b] tf'Jv> (I I 
2 b) <7>&& 

(1) 3 - (3-<V:fr*»»/U;» 75/- 7,8- 
yb HP- 5H-fcf?/ [4, 3-b] g'JS?>-l- 

3-n hD-7, 8-^t KP-5H-fc!^/ [4,3- 
b] tfUv> (Bu 1 1. Chem. Soc. Jpn. 
6 3# (199 0) > K5 2 8 2 0Sf2SO^StCT^ 

«) 2. 0 0 zzmttwyA o«ifc**u sat 

Tm-^DD ]fi££SB 2 . 6 3 g £ftl*T--&SI#t 

&J6 ft £ x * / - jp - 4? n n A *§£*£fr & f?£ ft f 

£<h3-XhD-7, 8-vtHD-5H-t!7; [4, 
3-b] eUi?>©l-**^H©*ftl*ftl.8 2g 
0R¥: 84%) W6n5, ££>ftl. 4 7 g£;*^ 
;-^-y^f;l/^l/A75H (1:1) ©fi^?K7 
5illCiMFU 1 0 OmgOfli&fc 

anAT* Sm^JEEIITgttSTC-rs. »3I*IHTKg*« 

n*ffiieft£x*/-;VTift#LT3-75/- 1 

*v F0«feH8ft 1 . 0 8 g («* : 8 6%) 
3--Y y****/U;U ^M>^DU H6 9 OmgO 
i>*=?)Vfc)Vl±7* H2 0mI<7)^?glC*^TTtf , J^> 
4 1 4mg$:JnAT, ^TUStlfc 3 -75 7 - 1 -* 
*->K®lBft8 3 Omg^iDA-So *»fcT3 0#», 5 

S> S^-r^) 5_ 1 . 1 3 g (JR* : 8 6 

%) i>m&&§*t IHjK : 2 6 0 - 2 6 5 

x: am) 

[0 0 9 3] (2) 3- (3--f y^lfyu;!/) 7^ 
7-4--hD-7,8-vhFP-5H-lf^7 [4, 
3-b] hfUv>-l-^vH A 
«ffi«B3.2nHC (1) T»5ttfcfc£tt5.©16ft6 

^AO^^feSSft 5 5 1 mg OR* : 7 0 %) » 
^: 1 7 4- 1 7 6t: 
[0 0 9 4] (3) 3- 7^ 
7-4-xhP-7,8-vhHa-5H-bf^7 [4, 
3-b] eUv> 7 
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27 

(2) T$Sttfcfc£*604 7 Zti&WcttVZ/Z 
OnlKStfU 3K»TTH*fl:U>9 3 5mg<D:fifls;*^ 

7mg OR*: 9 3%) fcft&IIA&LTlt*. HA : 

1 4 3- 1 4 51C 

[0 0 9 5] (4) fc^ft (I I 2b) g>£g 

(3) T#etlfcft-&*7. 4 3 5mg£9 5%$**? 

X> H*ttBtt*5?*WP**Z>73 K-Cft^«LT# 

fl/>*M8llTli(IS$ll (I I 2 b) ogftflfi 
*§&2 8 Onig («*: 7 2%) £1§£. HA : 2 0 9 - 

2 1 HC5E*#«rtt (%) CufciNifofcLT 
ffjftt : C, 55. 38; H.4.65; N.21.53 
^affi : C, 55.08; H,4.54; N,2L24 

NMR (ds-DMSO) 6 : 2.73 (2H, t); 3.90 (2H, t); 
4.51 (2H, s); 5.93 (2H, s, NH); 7.06 (lfl, d); 7.93 

(IE, s); 9.15 (1H, d); 10.07 (1H, s, NH) 

[0 0 9 6] 3 --bD-6, 6 
* [b] fcfUv>£±8 (1) ~ (4) tM«K:Rl6$ 

4-7S/-3- (3-^V**W 

u;i/7^/) -6, 6-x^^v^n^>^ [b] t: 

•Jy> (I I 2 e) **1»6n*. HA : 17 1-17 
4*C (##) 

7G*#*rtt (%) Ci4HieN4 02 <hLT 
tUttt : C, 61. 75; H,5.92; If, 20. 57 
Mitt :C, 61. 41; H.6.05; 20. 13 
NMR (ds-DMSO) 6 : 1.14 (6H, s); 2.52 (2H, s); 
2.61 (2H, s); 5.64 (2H, br.s); 6.99 (1H, d) ; 7. 80 
(IB, s); 9.12 (1H, d) 
[0 0 9 7] &%W3 

3, 4-v7$y- 6 -Xh^y^jl/fcJk 5, 6, 7, 
8-fh7hHP [1,6] ±y?W> (I I lg) 

(1) 4-7vK~ 5, 6, 

7,8-fh7hKD [1,6] t7fUy>-6-M 

X^JP 6 - xh+y*W^-4- 1 Fd+v- 

5, 6, 7, 8-fh7t HD [1,6] ^75 1I Jx>-3 
1/- h3 g***5/«ftU>2 lilfT9 



(15) #BB¥5-2 8 6 9 7 3 

MJ9A75H1. 7 2g£JPA.T, 7 0t:T3^raJO 

L ftlM" £ £ 4 - 7 S> H - 3 - * )V$ >WtS_<Ot6Sk 1 . 
8 9g OK*: 6 4%) *J«*tbTff6tl«. HA : 

io 1 7 i-i 7 tam 

[0 0 9 8] (2) 4-7yP-6-Xht->Mfc 

3 - t-^h^v^;^xi;i/7^y-5, 6, 7, 8 

-fh7t:HP [1,6] ^7t c U> ? > 9_ 

(1) m^ntzit^m 3.4g$fh7tHo77 

>iooiii:**u hux^;i/7^>i. 4 2 g^io 

AT, - 1 0 — 5'C£T#nn*|&x3Sil'1.5 2g 

A7^H3. 8 1 gs*i snuzmfrLtzmmzmT 

U OtfcTlWIBWtT*. £J^£MBEHttt?H 

y;^^A^DTh^^7>r-^T«SbT3- t-y 

h*^*;l/#-;l/75/ft^»9. 3.3 8g («*: 7 
9%) *%&tLT%%. MjA: 144-14 5"C 
[0 0 9 9] (3) (1 I 1 g) gM 

(2) T#£n£{fc£%9 3.30g^fh7tHD7 
y>/X*;-)\, (1:1) 10 Oilfc»M>Lfc0>5, 
Jfifc-rf (1 1) r*fa* 3 . 1 5 g £ 5 N*K{fct h U 

,70 Onl<!:*5 OilfcSfrbfc***- 1 0t:iCT3 

0#fflT«Tt-*. 0tHT2 0M)t#bm ft* 

*• ttffi*P£«Hfc*? : l'>l 3 OilfcSfcU hU7;u 

«*«Etttti/T#6nsatttwfi»ftj4**iBAT, 

( I I 1 g) 1 . 9 8 g («* : 9 0 %) ^feS 
tbT»*. B*£ : 171-174t (5>#?) 
^? 7C*##ftt (%) CnHieN^^UT 
fWtt:C,55.91; H.6.82; N, 23. 71 
: C, 55. 68; H p 6. 59; N, 23. 79 
NMR (CDCb) (5 : 1.31 (3H, t); 2.87 (2H, t); 3.0 
5 (2H, s, NH); 3.75 (2H, t); 3.99 (2H, s,NH); 4.21 
(2B, q); 4.42 (2H, s); 7.86 (IB, s) 
[0 10 0] XT)\> 4-tHo^->-7, 8-ytH 
D-5H-t!7; [4,3-b] bfUx>-3-*;W# 
+yk-h^i;4-tHD+y-7 f 8-ytHD- 
5H-?*¥y/ [4,3-b] t!Uv>-3-*;P* 

50 *yl/-h^nfn±g (1) - (3) <tpiaiic^>£; 
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29 

(i 1 1 b) (i 1 1 f) tm*> 

[0 10 1] (I I lb) :#*«JlT£jSLfc (I I 

ib) trai;«tt*i**i/fc. 

[0 1 0 2] (I I 1 f) :l&ft6 6-6 7<C 
NMR (CDC 1 a ) 6 : 2.90 (2H, t); 3.06 (2H, s, NH); 
3.13 (2H, t); 3.57 (2H, s); 4.03 (2H, S,NH); 7.85 
(lfi, s) 

[0 10 3] ##flj4 
(I I 1 b) 



3-7^7-7, 8-vbHn-5H-tf^y [4,3- 
b] K»jy>l. 5 0 g£«{fc;*^U>4 5mllC»# 
U *»«#TiCTJi* h U 7>IU^DSK 1 . 5 5 ml * 
iPATHflflrri 5»HJ«j*T*. K««fc***llI>L 
T7>*x7*T»7Jl';frUttfcU ttflS/^U>7?a 

hits. aiffljs*ia»*S[*-caE#«, siK^ssbr 

vh Kn- 5H-tf^y [4,3-b] \ZVz?><DtS& 

2 . 1 4 g (JR* : 8 7 %) eiOfi 1 . 5 5 g £ 



50 



i0 



U 3-hU7;i/*n7-fe9 1 ^7^y-7, 8-ytH 
P-5H-tr^y [4,3-b] t!'Jy>-l-fr> 
Fl.58g («*: 9 6%) $(gStlt^, £0 
ft, 1.5 6 8 g£%Mffim (d= 1. 5 2) 9. 4m\\Z 
fiP AT, 5 5tl:t6^Wn 8 

T-S&g-r i o % * * y d p ^;i/AT» 

at, ffsnfca»a*7*h>*ewiMi/c3-7 

$y-4-zhD-7, 8-yhFD-5H-^7/ 
[4,3-b] tfU^>- 1 -t+yH (I I 1 b) 0 
0 . 8 5 g (iR* : 6 7 %) unttlK 

^tx^h;i/x-^^6##«i^ft^n^ (iii 

b) t-^LTz* 
[0 104] #^5 

3-7$;-4-^DP-5, 6, 7, 8-rh7bF 



Ph 




(10) 



0 



^jj^J^ NBCOPh 



Cf 



or 



B 




(11) 


(12) 


ce 




J J 





NMe 



2 



(11 a) 

(1) 4- (y^PA^t>- l--f;i/73/>^l/ 
» -2-7xx;V-5 (4H) -^1jVP>(10 ) 
1 -^e^'jy- l-y^n^t> 36. 8g £4-7 
^y^l/>-2-7x-Jl/-5 (4H) 
> 36g £&#g*$ 58. 5g A4n*J6fltt6SCTl. 5i$ffl 

^ 90ml £iJD*.T*»(fc «ffflLfclSft*aftU 
«(10)Oj|filSfi 39.8g(78S, Hjft 155-157t: (# 

;W6ff«fibTMja 156-1581C (*W» 0(lO)<Z>5Sfi 



40 

TG^fttfT (X) C1SH16N2O2 £bT 

8W« : C, 71.62; H, 6.01; N, 10.44 
&fffl[ :C, 71.34; H, 6.05; N, 10.30 
NMR (CDCh) 6 :1.71(4H, d), 2.18(4H, n), 5.45(1H, 

m), 7.26-7.49(3H,m), 7.67(1H, d, J=14.0Hz), 7.92- 
8.03(2H, m), 9. 05 (IE, d, J=14.0Hz, NH) 

[0105] (2) 3 -^>7<;i/7$y- 5, 6, 
7, 8-xh7hHn^/U>-4 (1H) -*>(ll) 
fc&miO) 36. 8g *N-*7W-2-en»J K> 55ml 

50 'vim*., sa 205t:T30^p^in]^jt»"r€>. ttttft. 
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31 

Xit^muXOU^ 33.6g(91« coft^-m 

;-)l/fr*>nU&LTM& 408-410 < C<D& 



32 



ytmfttt 0*0 CioHiifoO* thX 
frJMI:C, 71.62; H, 6.01; N, 10.44 
^Slfi:C, 71.58; H, 6.01; N, 10.49 
NMR (d»-DMS0) <5:1.45(2H, m), 1.60-1. 65(2H, 
id), 1.79(2H, m), 2. 73-2. 78 (4H, m), 7.52-7.63(3H, 
b), 7. 87-7. 92 (2H, m), 8.550H, d, J=6.0Hz), 9.39(1 
H, s, NE), 11.44( lfl, br d, NH) 
[0106] (3) 4-^nP-3- (N, N-^^ 
^VsJ^J) -5, 6, 7, 8 -fh7 
bHn^y U>(12) 

fk^(ll) 5.36g ^y^WMTiH 26ml \ZM 
«U t*^ffi{l: , J>2.8ml CDx/^;!/*;UA7^ H(8 

n 1 ) i§St £ -10 — ot: TiSTt" £ • fi££#*i;:gi&rr 

orD^^^m^ Km & (12) a>fcfi*!i g, 3. 7 



00 



*3g(79X, StS 62-64*0 
7C##$T (%) CnHiefoCI tLX 

frJIfc : C, 6 0. 6 2 ; H, 6. 7 9 ; N, 

17.68; CI, 14. 92 
g»IS : C, 6 0.7 0; H, 6. 8 3 ; N, 

17.75; CI, 1 4. 7 7 
NMR (CDCU) 5 :1.79-L87(4H, n), 2. 77-2.88(4H, 
i), 3.06(6H, s), 7.45UE, s), 7.90(1H, s) 
[0 10 7] (4) 3 -7$;-4-^PP-5, 
10 6, 7, 8-xh^fc KP^yUXlII 1 a) 

ffr&*(12) 3.60g &3NEH8 25ml ICiSfrU SMIOO'C 

&#£Si;U fc£fe(in 1 a)<ofcfi|£,I 

2.61g(94%, MA 114-11710 (#M) ) CO 

\t*?v >/-r v y p t^x-f-;^ swiss ltma 
ii5-nrc am) omm&zmz. 

Ttmfttf (%) UHiiNzCl tbX 
20 fr#H:C, 59.18; H, 6.07; N, 15.34; CI, 19.41 
£«flt:C, 59.05; H, 6.03; N, 15.30; CI, 19.32 
NMR (CDCh) 5 : 1.78-1. 87 (4H, m), 2. 72-2.85(4fl, 

m), 3.9K2H, br s, NH2), 7.96(lfl, s) 

[0 108] ##0H6-8 

Kfc2 5] 

o^yph 



ce 



(mi) 



[0 10 9] III lb (X = 0) :(##0]6) 
MA125-1271: 

Ttmtttt (%) &H9N2OC! <hl/T 
frlM:C, 52.04; H, 4.91; N, 15.18; CI, 19.20 
2£«lffl:C, 52.08; H, 4.88; N, 15.12; CI, 19.44 
NMR (CDCh) 6 :2.91(2H, t, J=5.8Hz), 4.00(2H, 
t, J=5.8Hz), 4.00(2H,br s, NH2), 4. 75(2H, AB-q), 8. 
05UH, s) 

[0 110] III1 c (X = -CH:CHi-) : 

W7) 

MA 144-146TC 

%S#ffr (%) C10H13N2CI tLX 



IfJIMrC, 61.06; H, 6.66; N, 14.24; CI, 18.02 
$m&:C, 61.06; H, 6.63; N, 14.25; CI, 18.14 
NMR (CDCU) 6:1, 6 0 - 1. 7 2 (4H, 
40 m) , 1. 7 9- 1. 8 8 (2 H, m) , 2.9 
4-2. 99 (4H, m) , 3. 94 (2H, br 

s, NH 2) ,7.84 (1H, s) 
[0 111] I I I 1 f (X = S) : (##W8) 
MA 129-132t: 

7U*#flT (SO CaHsfoSCl tLX 
frffttrC, 47.87; H, 4.51; N f 13.95; S, 15.97; CI, 
17.66 

£8!tt:C, 47.79; H, 4.52; N, 13.93; S, 16.10; CI, 
17.52 

50 NMR (CDCU) 6 :2.92(2H, t, J=6.2Hz), 3.15(2H, 
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(18) £$¥5-2 8 6 9 7 3 

33 34 
t, J=6.2Hz), 3.84(2H,s), 4.00(21 br s, NH2), 8.02 7) -5, 6, 7, 8 -x h 5>fc: KD*/ U XIII 

(IB, s) 2a-l)0^ 
[0 112]^Mi [flS2 6] 





(Kl a) 

3-75;-4-^PD-5 > 6, 7, 8 -rh7t F 
□ */U> (IIIl a)4.20g £tfUS>> 1.96g £Jgfc 
*^l/> 80ml CJWJPU *»^Tfc<V**^/- 
*-3-***=:JHrDUl« 3.24g «^fl/> (4 

mi) ®mm^mr2mmmw?z>o acrac*** 
mx»7>^7^ ph io ^liiTi oftmmw 

yDlf;l,X-x^Ttt»LTl»^ 150-153T: (##) 
©fc£»(IH2 a- l)(OfSa 5.9g (92*) £#3 0 £ 



(11) 

mm9 tmmzLT* (in 

1 a) , (III 1 b) , (III 1 c) , (III 1 f ) jfc&KT 

[0114] III 2 a - 2 (X=CH 2 ; R=3-*?)V 
-5— fV***7UJW : (#%«10) 

138M39*C 
7C*»«fil <%) C14H14N3O2CI £LT 
Irgffi: C, 57.64; H, 4.84; N, 14.40; CI, 12.15 
mtHi C, 57.53; H, 4.82; N, 14.46; Cl f 12.37 
NMR(CDCh) 6 : 1. 8 8 (4H, m) , 2. 4 

2 (3H ( s) . 2.8 2 (2H, m) , 2. 
9 5 (2H, m) , 6.9 0 (1H, s) , 
9. 3 5 (1H, s), 9. 5 7 (1H, br 
S, NH) 

[0115] I I I 2 b - 1 (X = 0 ; R=3— fV* 
W/VM : (##0U 1) 
BUSi 180— 181"C 

7C*»«T (%) CnHioNaOaCl £LT 

trglrC, 51.53, H, 3.60; N, 15.02; CI, 12.68 

$gfflfi:C, 51.60; H, 3.60; N, 14.97; CI, 12.93 



(H2a-1) 

xv)vx-Tfr/#it*?\'>?n#&?ztWk 151- 
153^ mm) (DM&m&fimznz. 

7C*»W i%) Cl3& 2 N3 02Cl tbX 

fr&M:C, 56.22; H, 4.35; N, 15.13; CI, 12.76 
XMt:C, 56.12; H, 4.41; N, 15.26; CI, 12.91 
NMR (CDCU)fi : 1.85-1. 91 (4H, m), 2.78-2.85(21 
m), 2.92-2.98(2H, m), 6.94(11 d, 1=1.6 Hz), 8.56 
OB, d, J=1.6Hz), 8. 96 (IB, br s, NH), 9. 38 (IB, s) 

[0 113] f^ffn 0-1 4 

Mfc2 7] 



C£ / 



(12) 

NMR (CDCIs) <5 : 3.04(21 t, J=5.8Hz), 4.06(2H, 
t, J=5.8Hz), 4.81(2H,AB-q), 6.95(1H, d, J=1.8Hz), 
8. 57 (IB, d, J=1.8Hz), 8.94(11 br s, NH), 9.47(1H, 
s) 

[0116] 1 1 1 2 c - 1 (X = -CH 2 CH*- ; R = 
3 — f y***7U J» : (##0fl 1 2 ) 
MjK 115-116t: 

5c*i>«f (%) CnHnNatKl <hLT 
tr^M:C, 57.63; 1 4.83; N, 14.40; CI, 12.15 
40 H8ffi:C, 57.93; H, 4.98; N, 14.38; CI, 11.89 
NMR (CDCh) 6 : 1.63-1.76(41 m), 1. 71-1. 92(2H, 

m), 3.03-3.13(4H, m),6.94(lH, d, J=1.8 Hz), 8.56 
(11 d, J=1.8Hz), 9.00(1B, br s, NH), 9.31(11 s) 

[0117] 1112f — 1 (X = S ; R=3--TV*+ 

uv y/» : (mm 1 3) 

155-156*0 

7t%ttft (%) C12H10N3O2SCI tbX 

frg{l:C, 48.73; H, 3.40; N, 14.20; S, 10.84; CI, 
11.98 

50 £fflfit:C. 48.58; 1 3.48; N, 14.22; S, 10.75; CI, 
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35 



36 



11.99 

NMR (CDC 1 3 ) (5:2. 98 (2H, t, J = 
5.8Hz), 3. 29 (2H, t , J =5. 8 
Hz) , 3.9 0 (2H, s) , 6.9 5 (1H, 

d, J = 1.8Hz), 8. 5 7 (1 H, 
d, J=l. 8Hz), 8. 9 8 (1H, b r 
s, NH) , 9. 4 7 (1H, s) 
[01181 I I I 2 f — 2 (X = S ; R = 3-^^;P 
-5— fV***7U*) : (##W14) 

172-173*C 
jtmtttix (SO C13H11N3O2SCI £LT 
trJMtrC, 50.40; H, 3.90; N, 13.56; S, 10.35; CI,* 

N — 0 



* 11.44 

*S)«:C, 50.58; H, 4.01; N, 13.47; S, 10.35; CI, 
11. 52 

NMR (CDCh) 6 :2.42(3H, s), 2.98(2H, t, J=6.6H 
z), 3.29(2H, t, J=6.6Hz), 3.90(2H, s), 6.92(1H, 
s), 8.58(1H, br s, NH), 9.44(1H, s) 

[0119] m&n 5 

4-^aa-3- (7^y (3-<v^-»7u;w ^ 

^>7^/) -5, 6, 7, 8-ff7i:HPtyU 
i0 >(III3a-l)cp£ja 
Hfc2 8] 





(12 a -1) 



(Ill3a-1) 



ffc&ft(1112 a-l)5.55g £ PCU 6.97g *Wc*? *g(92»£»*. ^©«att«m*r**&<*R*fcfflVi 



]/> 60ml ^UDA, 2 bKfcTU v> 1.60g £STUT 

4. 5B*m»rrs. *e^i;«e>»aibfc»3.6N7> : Er: 

7/<v7d/v-jmw* i40mi ^-30— lsricias 

»SK** 50ml hWc^Vy 100ml «7 

>€n7*T ph iofc-r*. cfl!>ji^«!*a*-ei s# 

LT«L« 160-163t:(0@W«f(III3a-l)OJl6^ 5.1* 




SlgatTHW( 162M64'C0«ftlSfi*#*. 
7C«»«f« (X) C13H13N4OCI tLT 
ft-JlttrC, 56.42; H, 4.73; N, 20.24; CI, 12.81 
^fflfirC, 56.53; H, 4.91; N, 20.27; CI, 12.72 
NMR (CDCU) 5 : 1.83-1. 92 (4H, m), 2. 78-2.86(2H, 

1), 2. 89-2. 95 (2H, m),5.38(2H, br s, NH2),6.98(1H, 

d, J=1.6Hz), 8.07(1H, s), 8.49(1H, d, J=1.6Hz) 

[0 120] &%Wl 6-2 0 

Mfc2 9] 

H 2 N 




(■2) 

;i.#-;U7 5 /mm» (in 2 a), (in 2 b), (in 

2 c), (III 2 f - 1) , (III 2 f -2) 

[0121] III 3 a - 2 (X = CHa ; R = 3 -*=?)V 

-5— rv***r/u;w : (##W16) 

HA 206-208 <C 

7cH&##r (X) CuBLsftOCl <hLT 

ff£fil:C, 57.83; H, 5.20; N, 19.27; CI, 12.20 

mmm:c, 57.80; h, 5.22; n, 19.16; ci. 11.91 

NMR (CDCh) 6 :1.84(4H, ■), 2.38(3H, s), 2.83(4H, 
■), 5.50(2H, br s,NH2), 6.84(1H, s),8.02(lH, s) 



(13) 

[0122] III 3 b — 1 (X = 0;R=3— fV*+ 
40 -UVUiW: (#%«17) 
MA 195-196TC 

7C*#*T (%) C12H11N4O2CI tVX 

W"JMt:C, 51.71; H, 3.98; N, 20.10; CI, 12.72 

&Mtt:C, 51.49; fi, 4.03; N, 19.95; CI, 12.66 

NMR (CDCU) 5 :2.99(2H, t, J=6.0Hz), 4.04(2E, 

t, J=6.0Hz), 4.80(2H,AB-q), 5.45(2H, br s, NH2), 

6.98(lfl, d, J=1.8Hz), 8.15UH, s), 8.50(lH,d, 1=1. 

8Sz) 

[0123] III3c-l(X = -CH 2 CH 2 -;R=3 
50 fV**-9-7U;W :(##«! 8) 
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197~199"C 
7C#»*f (%) C14H16N4OCI tLX 

fi:C, 57.83; H, 5.19; N, 19.26; CI, 12.19 
:C, 57.57; H, 5.28; N, 19.11; CI, 11.91 
NMR (CDCh) <5 : 1.63-1. 93 (6B, m), 3. 04(3.09(4H, 
m), 5.4K2H, br s, NH2), 6.98(1H, d, 1= 1.6Hz), 
7.96(1H, s), 8.49(1H, d, J=1.6Hz) 

[0 12 4] III 3 f - 1 (X = S ; R=3— f 7**1* 
VUJW: (##0U9) 

190-192t: 
7L%#Vt (%) CwHiiN^OSCl tLX 
lfSfil:C, 48.89; H, 3.76; N, 19.00; S, 10.87; CI, 
12.02 

:C, 48.73; H, 3.75; N, 18.74; S, 10.85; CI, 



38 



12. 32 

NMR (CDCh) 6 : 2. 9 7 (2H, t, J = 
6. 2Hz) , 3.24 (2H, t, J = 6. 2 

Hz), 3. 9 2 (2H, s), 5. 46 (2H, * 



N-0 



* b r s, NH2) , 6. 9 8 (1H, d, 
J = l. 8Hz) , 8. 1 3 (1H, s) , 8. 
5 1 (1H, d, J = 1. 8Hz) 
[0125] I I I3f-2(X = S;R=3-^f* 
-5— f7**-9Vyj» : (##^}20) 
g&£ 194-196*0 

TrMftft {%) CuHiaNiOSCl tLX 
ihK«:C, 50.56; H, 4.24; N, 18.14 
XMt:C. 50.63; H, 4.13; N, 18.07 
10 NMR (CDCh) 6 :2.39(3E, s), 2.96(2H, t, J=6.2H 
z), 3.22(2H, t, J=6.2Hz), 3.9K2H, s), 5.36(2H, br 
s, NH2), 6.850H, s), 8.1K1H, s) 
[0 126] mffiM3 7 

2- (3-<y**»7U;» -6, 7, 8, 9-fF 
yt KD- 1 H--f 5^7 [4, 5-c] */U> 
(I a-7) 



MK3 0J 




N— 0 




(Dl3a-1) 

(III 3 a- 1) 1 5 KT£jS) 2.00g t 

N-^^-2-tTD'J H> 18ml 0fi£tt£l8fi 205 

tTi»iianiM-*. &&£Mie@£u mmzjth 

a-7) Oig&ifi 1.83g(91X, HjA 263-7*C ) 
6S3lSS-r<5tlB^ 265-269t: ©fcftlBii* 

7C^flt (%) Ci 3 Hi 5 N40Cl-l/2H20 <h LX 
ffgffi : C, 5 4.6 5; H, 4. 94 ; N, 
1 9. 6 1 ; CI, 12.41 

: C, 5 4. 6 4 ; H, 5. 14 ; 



N, 

1 9. 6 7 ; C 1 , 12.71 
»fcft-&*( I a - 7 ) iHSLfc. 

[0127] gaggy 8-4 2 
[ft 3 1] 

C£ V* HN- 





(13) 



(I) 



' (I a-7) 

nmmz i tmmizLx. its® 0113 a-2)<## 

«16I:T&JS) , (III 3 b - 1 ) (##0H 1 7 ICT£ 
, (III 3 c- 8\ZXGfiO , (III 3 f 

50 -1)(#*W1 9 \ZXGf&)fr$ : tn?n4t'&®l (I a 
-6)(*tt«3 8) , (I b-7)«««3 9) l (I c 
-6)(«S«40), (I f-l)(*»«4 1>*»*. 

ziftsoft^totttn **ven*js«i 6, ^j&s^j 

2 5, gjfiffll 9, £iM3 lT?BJSl/fcft^*tHR 
Lit. 

[0 12 8] Sfc* *M«3 7^H«iCLTft^» (II 
13 f -2)(#*W2 OtCT&J*)3&>&2- (3-^^;i/ 
-5— fy***7U;W -1, 6, 7, 9-fh7t 
Ho-fS^y [4, 5-d] ttM-yJ [4, 3-b] 
40 fcf»J^>J6Klfi(I f-2) (X = S ; R=3-^^;U- 

5-*y***7»J>k $£H4 2)&a*. 

244-246T: Vffi) 

7tM#tir (%) C13H13N4OSCI tLX 

H-gfi:C, 50.56; H, 4,24; N, 18.14; S, 10.38; Ci, 
11. 48 

*M8:C f 50.39; H, 4.35; N, 17.85; S, 10.33; CI, 
11.37 

NMR (ds-DMSO) 6 : 2.4K3H, s), 3.12(2H, t, J=5. 

6Hz), 3.38(2H, t. J=5.6Hz), 4.25(2H, s), 7.48(lfi, 
50 s), 9.35(1H. s) 
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[0 129] asE»4 3 

2- (3-<y**»yiw -8-sMpy- 1, 6, 

7, 9 -rh7i:KD-f^^; [4, 5-d] g^gg 
/ [4, 3-b] bfUv> (I f -3) 
Wb3 2] 




i0 



CI f - 3D 

f-l)323mg ©^^y-JK30«l)jS*fc^^ 
fflSh*#W>5fc£tt(I f-3)0^fel6a 326mg(9 

5» £f#£o ii©is*«:»Kx^/^^y-;u^6S a? 

•MI/TO* 210~212t: ($H») <7>fl;£ft(I f-3) 

7nH^Sf (X) C12H10N4O2S thX 
W-JMiC, 52.54; H, 3.67; N, 20.42; S, 11.68 
S£Mffi:C, 52.45; H, 3.90; N, 20.18; S, 11.43 
NMR (de-DMSO) 6 : 3. 16-3. 42 (4H, n), 4.38(2H, AB 
-q), 7.26C1H, d, J=1.6Hz), 8.87(1H, s), 9.23(1H, 
d, J=L6Hz) 

[0 13 0] mm 4 4 

2- (3^fVj^jVUJlj -8, 30 
1, 6, 7, 9-fh7bHD-f^^; [4, 5-d] 
^bT^y [4, 3-b] fcfU^>£%jfi(i f-4) 
Mfc3 3] 




{fc£» (I I I 2 f - 1 ) (##09 1 3 \ZTG&) 592% 
0*ft^^U>(35al)W([ic^^^nJWl$*#K 1.4 
2g £*»TKiDA> £fiT6B#ffl&#-r<5. 

•&t#9c#TZt* 4-^dd-3- 

3 -*/M«r:^73y) -1, 6, 6-hU**V 
-7, HD-5H-^tr^y [4, 3-b] 

bf'JvXOfeS 670ag (98%, jK£ 218-22013 ) 
Aliens. 460ng 92il £ 



#BH¥5-2 8 6 9 7 3 

-10— 5 < CTH*fl:»J> 0.26*1 vmtt^U 
>(0.3al)}§S«£«TU 0-5t:T5ll#|yjjft#TS. * 

5. ttuftiittfttt* ft*«*£U «**7;i^±* 

□ fcT )VX— f)V (30 : 1) ft 6 gffl £ n* 6 4 - £ n 

□ -3- W V 3 -**#-^7 5/) 
-6, 6-^**7-7, 8-vtKn- 5H-^tf 
vJ [4, 3-b] KU >?>©iea 330mg(75X, 2 
00-202*0 COft'&ttftHRlCLT, 

112 a- 1) (##«9ICT^dO mi(Ia-7) 

ffltj& 199-202*C 

7C*»*f (%) CnHiifcOaSCl-foO thX 
fr#«:C, 41.80; H, 3.80; N, 16.25; S, 9.29; CI, 
10.28 

2£flIfil:C, 41.53; H, 3.74; N, 16.16; S, 9.12; CI, 
9.99 

NMR (de-DMSO) <5 ;3.73(4H, s), 4.93(2H, s), 7.40(1 
H, d, J=1.6Hz), 9.33(lfl, d, 1=1. 6Hz), 9.38(1H, s) 
[0 13 1] 

co^aa^-r y^ST^r^rt^tt^tiT^s. i) 

ffl) . 2) IB#7^-Xh «Rtttt*£fWH) , 3) 

m9*mi<DM&m* amm/mm) , 5) 

TlWJT?*^ C t f>» 6nTVi-5 [C. Braes 
trup et aI.,Biochea. Pharmcoi. 33, 859 (1984)]. -f 
>A-X • 7:*-X 

U>-3-#;W#>» (0-CCM) tf»tt©K*-¥W 
ftmZMft-rzct. **W*7:*-XhT**i>71f 

V>£ [M.Sarter et al., TINS 11, 13 (1988)] . H± 
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[0 13 2] HT»C*»Mfl:^«ICOViTfl>KKW** 

mm i 

Moehler & Okada, Science, 198, 849-851 {1977)0% 
UTfT&ofco 1 1-1 3®^C0«i7-fX^ 
-Sittt^y F0*1H*B#S 

f>5 0%E*S« (ICso) 
^7i^A£>*lB£& (Kd) fc<fclfig& (L) 
»ft^»©«l«I«ft (Ki) tem^TI2SltC 

Ki =1 CsoH- (1+L/Kd) 

Kl] 





Ki (nM) 


I a-l 


1 3.7 


I a-3 


1.9 0 


I a-5 


3.46 


I a-6 


2. 1 9 


I a-7 


1.30 


I b-5 


6.9 7 


I b-7 


2.0 9 


I c — 3 


6. 0 6 


I c — 6 


2.2 9 


I c — 7 


9.47 


I d- 1 


2. 5 5 


I d-2 


8. 94 


I c-1 


7. 2 0 


I f-1 


0.44 


I g-1 


2.8 0 



[0 13 3] mum 2 



(22) W5-2 8 6 9 7 3 

42 

£/8S (EDso) £Probit&T#&, TIBO»4ffi&« 

[0 134] 
[£2] 





ED 50 (lag/kg) 


1 a-l 


7. 8 5 


I a-6 


0.17 


I b-5 


0.8 0 


I c-7 


1.0 5 


I d-2 


0. 74 


Ig-1 


3. 6 9 



[0135] iiTO*f3 

(EDeo) §ProbitffiT?*A, Te©«fc«£SU&. 
[S3] 



gclSfc-gr^ ED 60 (ng/kg) 
lb-7 1.27 
Id-1 0.40 
30 Ie-1 0. 2 5 

I f - 1 0. 9 6 

[0 13 6] H±©J:3fc, **Wlfc*4htt^>!/^7 



(5i)iDt.ci. s ^jib^ /rrt^a#^ fi m%m®m 

C 0 7 D 471/14 1 0 2 8829-4 C 

491/147 7019-4 C 

495/14 F 9164 -4 C 
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